A total of 24 strains of an organism with characteristics somewhat similar to those of Aeromonas punctata subsp. caviae ("Aeromonas anaerogenes") were isolated in 1974 and 1975 from feces of healthy humans, river water samples, and sewage (11) . However, these organisms were found to differ from the established species of Aeromonas and Vibrio in a number of properties (8, 12) . In subsequent comparative tests with other members of the family Vibrionaceae, including strains of Aeromonas punctata subsp. caviae, Vibrio ~nguillarum, Vibrio cholerae biotypes, and Pfesiomonas shigelloides, these new organisms appeared to form a distinct biological cluster (10) . A total of 66 characters of 117 strains were investigated in a numerical taxonomic study (10) . Similarity coefficients ( S ) were determined by computing using the coefficient of Sokal and Sneath (17) between every pair of strains. Subsequent clustering was derived by single linkage analysis, using the S coefficients with steps of 0.02. The following three large groups with similarity levels ranging from 0.85 to 0.97 ( Fig. 1) were identified: group I, Aeromonas; group 11, the strains discussed in this paper, which could be divided into three subclusters; and group 111, the Vibrio-Plesiomonas group, which could be separated into group IIIa (V. anguillarum), group IIIb (Plesiomonas), and group IIIc (V. cholerae, eltor vibrios, and non-agglutinable vibrios). All of the group I1 strains except two (in groups IIa and IIb) were related at an S level of 0.85 and thus formed a homogeneous species distinct from Aeromonas ( S = 0.65) or the Vibrio-Plesiomonas group (S = 0.60). These characteristics also suggested that the organisms in group I1 warranted a new genus within the family Vibrionaceae. Conditionally, we proposed that the group I1 strains be designated Allomonas enterica gen. nov., sp. nov. (10, 12) .
Shortly after the report of this work, Lee et al. (14) proposed the new Vibrio species Vibrio fluvialis (containing two biovars). Although many of the characteristics described for V . fluvialis are similar to those of our group I1 strains, a number of distinctions are apparent, including differences in utilization of histidine and ornithine, production of lipase and tryptophanase, pigment production, and fermentation of salicin. Many V . fluvialis biovar 1 strains (20 of 32 strains tested) grow in medium without NaCl (14) , whereas our group I1 strains are not able to grow in media lacking salt. Although we did not have available to us a * Corresponding author. reference strain of V . fluvialis so that direct comparisons could be made, the fact that the S coefficients for Vibrio species are quite different from those of the proposed genus Allomonas provides some evidence of taxonomic separation at the genus level. In addition, the differences in the guanineplus-cytosine (G+ C) contents of the deoxyribonucleic acids (DNA) between members of the family Vibrionaceae and our proposed new cluster, as well as the low values obtained in DNA hybridization comparisons between these two groups, offer further support for the unique taxonomic position of the group I1 cluster. In this report, we describe DNA comparisons performed between group I1 strains and other species within the Vibrionaceae and formally propose a genus and species designation for group I1 strains.
MATERIALS AND METHODS
Bacterial strains. A total of 24 strains were recovered from the feces of healthy humans (12 isolates), from river water (6 isolates), and from sewage (6 isolates) (11) . One of the strains, strain 40T (T = type strain), was selected as a reference culture for the group. For comparative purposes, the following additional representative or type strains of organisms in the Vibrionaceae were included in the study: V . cholerae ATCC 14035T, V . cholerae biovar eltor strain ATCC 14033, Aeromonas hydrophila subsp. hydrophila ATCC 7966T, Aeromonas punctata subs!. caviae ("Aeromonas anaerogenes") strain ATCC 15468 , and Aeromonas sobria NCTC 7433T. A series of additional organisms, representing Vibrio species and P. shigelloides from the type culture collections in the Union of Soviet Socialist Republics, were also used in this study (Table 1) . Escherichia coli B was used as a test strain in the DNA work.
DNA studies. Cells were grown on a nutrient agar medium for 18 to 20 h at 30°C. The cells were sedimented by centrifugation, and the resulting pellets were fixed in ethanol. The DNA was then extracted from the fixed cells by previously described techniques (1) . The G+C content of the DNA was determined by chromatographic techniques (20) . DNA fragments of reference strain 40T were labeled with tritium by the method of Searcy (16) . DNA-DNA hybridization procedures were performed on nitrocellulose filters by the method of McGonaughy et al. (15) at 58°C (optimal) and 62°C in the presence of 20 and 30% formamide, respectively (2) (3) (4) (5) . Nonspecific background radioactivity was measured in control experiments with DNA preparations from E . coli. -.
RESULTS
The G+C content of the DNA of group I1 reference strain 40T was 57.4 mol%, which differentiated the organisms of the proposed genus Allomonas from several other members of the Vibrionaceae (Vibrio species, 40 to 50 mol%; V.juviafis, 49 to 51 mol%; Plesiomonas, 50 to 52 mol%). Although this G+C content was similar to that reported previously for Aeromonas species (57 to 63 mol%), identical DNA base composition does not always imply that organisms are related (13) .
The data obtained in DNA hybridization experiments are , , summarized in Table 1 . At the optimum temperature the levels of homology between the representative strain of Allornunas enterica and other members of the Vibrionaceae varied from 6 to 16%. This low level of homology is similar to the levels observed in previous intergenera comparisons within this family (18, 19) . Hybridizations performed at elevated temperatures altered the homology levels less than 1%, indicating that the genome of the Aflomonus species had almost no sequences that were similar to the sequences present in the DNAs of species of Vibrio, Plesiomonas, and Aeromonus. Thus, despite the similarity in the G+C contents of Allomonas and Aeromonas species, the degree of ' The number in parentheses indicates the actual binding of labeled fragments in the homologous reaction. relatedness as determined by hybridization was approximately the same as the degree of relatedness between Aeromonas and Vibrio species.
DISCUSSION
Previously (8, 9, 11, 12) , we have described a number of major metabolic and cultural distinctions between our proposed Allomonas enterica cluster and other members of the family Vibrionaceae ( Table 2 ). The organisms in the genus Allomonas are distinct from members of the genus Aeromonus in production of lecithinase (using reduced amounts of egg yolk in the test system), growth in 5% NaCl, growth and utilization of carbohydrates in salt medium, negative fermentation of ramnose, lactose, and sorbitol, and failure to produce phenylalanine deaminase. Allomonas enterica also differs from Plesiomonas strains in a number of biochemical reactions, including lecithinase production, growth in 5% NaCl, utilization of a number of carbon-containing substances (sucrose, asparagine, arabinose, and glycerol) in media with limited mineral composition, formation of a light brown pigment, and the absence of lysine decarboxylase production.
The major characters that distinguish Allomonas from Vibrio species include many of the markers used to separate Allomonas from Plesiomonas species, as well as the fermentation of arabinose. In addition, Allomonas strains differ from V . fluvialis in a number of biochemical and cultural markers, as noted above. When Allomonas enterica is compared with several of the water vibrios, at least five to eight biochemical markers and the range of G+C values appear to provide adequate taxonomic separation ( Table 3) .
The DNA hybridization results reported above provide clear separation of Allomonas enterica from other members of the family Vibrionaceae; these results are in addition to the previously reported data on distinctions based upon cultural and biochemical properties, metabolism (12), statistical analysis (8), and numerical taxonomy (10). We believe that this information confirms the existence of an independent cluster of organisms that can be placed in a separate genus (Allomonas) and single species (Allomonas enterica) within the family Vibrionaceae. The data presented here and elsewhere for this cluster conform to the accepted definition of a species (6). All of our strains either were freshly isolated or were from stock cultures maintained from 1971 to 1972. In 1980, we recovered an additional 26 strains belonging to this cluster from eight of nine wastewater samples in another climatic zone. Although these strains had the basic phenotypic markers of other Allomonas enterica strains, some strains exhibited differences in arginine deaminase responses (40% positive) and ornithine decarboxylase responses (3.8% positive). Thus, these two taxonomic markers may not be as useful in separating Allomonas species from other members of the Vibrionaceae as previously supposed (lo).
A taxonomic description of the proposed new genus and species is given below. Allomonas gen. nov. Allomonas (Allo'mo.nas., Gr. adj. allos other, different; Gr. n. monas unit, monad: M.L. fem. n. Allomonas a monad or unit in addition to Aeromonas) cells are straight or slightly curved, rod shaped, and polar flagellated with single flagella; occasionally they are nonmotile (Fig. 2) . No resting stages known. Gram negative.
Chemoorganotrophs. Metabolism both respiratory and fermentative. Carbohydrates are utilized with production of acid but no gas. Grows on mineral media containing ammonia as a sole source of nitrogen and glucose or some other carbon-containing substance. Cytochrome oxidase and catalase positive. Glucose, arabinose, maltose, sucrose, and mannitol are utilized; starch and glycerol are hydrolyzed. Rhamnose, lactose, and sorbitol are not fermented, gelatin is liquefied, and ornithine dehydrogenase is produced.
Facultative anaerobe; optimum growth at 37°C. No growth in media without sodium chloride. Good growth and fermentative reactions in media containing 5% sodium chloride. Light brown, nondiffusing, pigment produced after 2 to 5 days of growth at room temperature. Lecithinase produced in media containing reduced amounts of egg yolk.
The G+C content of DNA of type strain is 57.4 mot%. The type species is Allomonas enterica. Allomonas enterica sp. nov. The description of Allomonas enterica (en.ter'i.ca. Gr. n. enteron intestine; M.L. enterica of intestine) is the same as that for the genus. These organisms have been isolated from human feces, from contaminated river water, and from sewage.
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